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1.0  ABSTRACT 

1.10  This  report  covers  the  work  dons  on  the  development  of  ms  ST 
Spectroscope  In  the  range  from  100  MC  to  1000  MC  for  tke  three 
month  period  from  Februery  1.  1962  to  April  30,  1962.  It  deals 
%rlth  the  following  subjects: 

1.11  Purpose  for  the  development. 

1.12  Names  of  technical  personnel  engaged  in  the  development 
program,  together  with  a  summary  of  the  majn  hours  work 
performed  by  each. 

1.13  A  description  of  the  work  done  during  the  period  from 
February  1,  1962  to  April  30,  1962. 

1.14  A  project  performance  and  schedule  chart  is  included. 

1.13  Program  for  the  next  thx^e  month  Interval. 


2.0  PURPOSE  FOR  THE  DEVELOPMEHT 


2.10 

2.20 

2.30 

2.40 


The  RF  SpfotroMop*  shall  bs  dsTslopsd  for  the  visual  tUnp^iiy  of 
amplitude  and  frequeaey  of  RF  signals  in  the  frequency  range  of 
100  MC  to  1000  MC. 

The  frequency  range  of  100  M6  to  1000  NC  shall  be  displayed  in 
four  swept  bands  on  a  3**  osoiUoseope  soreen. 

The  speetrosoope  shall  have  sweRp  eoTerage  up  to  300  MC  elec- 
tronloally  with  high  resolution,  with  no  spurious  responses  and 
no  internally  generated  interference. 

It  shall  be  useful  as  a  search  reeeiTer.  speetrum  analyser «-  noise 
interferencs  analyser  or  as  monitpring  equipment. 


3.0  TECHNICAL  PERSONNEL  ENQAQED  IN  THE  PROORAM  AND  MAN  HOURS 

3.10  following  Is  a  list  of  teehaleal  porsonnol  oagaged  in  tho  da- 

▼alopaant  of  the  spaetroseopa  togather  with  tha  total  auabar  of 
hours  spant  by  aaoh  during  tha  pariod  from  Fabruary  1,  1962  to 


April  30,  1962. 

Martin  Hollar 
Laonard  Pollaehak 
Earl  Morrison 
Frank  Sokolskl 
Charles  Copp 
Joseph  Fascine 
Daniel  Smolay 
Harry  Brown 
A1  Kaxinard 


Total  Hours 
Par  Man 

458.75 
169.25 

191.75 
341.50 

£L.OO 

67.50 

16.^ 

10.75 

1*554.25 
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4.0  DESCRIPTION  OF  WORK 

4.10  DuMng  th«  period  ooVered  by  this  report  the  followiag  tasks 
have  been  undertakea. 

4«li  A  surrey  of  the  scope  of  -<«ork  required  to  complete  the  de> 

relopmeat  of  the  speotroaoope  was  firmed  up.  It  tias  decided 
that  the  spectroscope  would  comprise  the  following  packages: 
4*11.1  The  Control  Package  -  This  package  includes  all 

switching  and  control  fxwotions  such  as  channel  and 
band  seleetlrity  and  RF  and  IF  signal  attenuators. 

A  metering  facility  tot  self-checking  and  trouble¬ 
shooting  is  proridsd.  All  sweep  functions  are  ooa- 
troUed.  including  disperslpUt  under  frequency  and 
sweep  rate.  Power  switching  and  drerload  protection 
are  included  in  this  paokage. 

4.11.R  The  RF  Heads  —  Each  RF  head  consists  of  a  bandpass 
filter*  RF  preamplifier*  converter*  post  amplifier 
CLF)  and  self-contained  power  pack.  The  four  RF 
units  encompass  the  range  from  100  MC  to  1000  NC 
in  the  followiag  steps: 

Dait  1A3  -  100  HC  to  200  HC 
Unit  1A4  -  200  HC  to  400  MC 
Unit  1A5  -  400  MC  to  TOO  MG 
Unit  1A6  -  TOO  ^  to  1000  MC 

4.11.3  Pis  Power  Snunlf  Packaiys  -  This  package  coatalnm  th# 
power  supplied  to  all  eirouitry  not  included  in  the 
RF  heads. 

4.11.4  The  Sweep  -  This  paokage  eoataiaa 
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th«  two  8w««p  looaX  osoillatora  •nooapaaaiag  tho 
aweop  apan  froa  873  MC  to  1473  MC  in  two  rangaa 
aa  followa: 

Hnit  1A2A1  -  875  He  to  1175  M6 
Unit  1A2A2  -  II73  MC  to  1473  HC 
In  addition •  the  paokaga  ooataiaa  eoaxlal  awltehaa 
for  aalecting  tha  daaired  awaep  ranga. 

4.11 4 3  Tha  IF  Aanlifiar  Packaga  —  Thia  paekaga  Ineludaa  two 
IF  aapliflara,  IF  bandxMiaa  flltara*  tha  lla-log  aaq^ 
liflar«  tha  power  IF  aaplifiar*  liaaar  dataetor  and 
▼idao  output  ataga. 

4.11.6  A  blook  diagram  of  the  unit  la  ahown  in  Figure  1, 

Dwg.  Mo.  8700458. 

4.12  A  paper  design  of  a  lln-log  amplifier  was  nearly  eoapletad 

during  this  period.  The  unit  combines  logarlthmie'  and  . 

1.  • 

linear  amplifieation  in  a  slngla  amplifier.  A.  seleotor 
switch  on  the  control  panel  will  enable  the  choice’  of.  ’’ 
either  function.  The  logarithmic  response  is  obtained’ by  ‘ 
a  feedback  arrangement  whiab  controls  tha  conduetion  of . 
diodes  shunting  tha  plate  circuits  of  the  IF.  amplifier.  A 

▼ideo  detector  followed  by  a  DC  coupled  transistorised  video’ . 

} 

amplifier  daTalops  tha  control  voltage  for  tha  plata  load¬ 
ing  diodes.  For  linear  amplification *  the  video  amplifier 
is  disabled  idiile  the  loading  diodes  are  slightly  back 
biased  so  that  they  cannot  load  the  interstage  networks. 

In  this  mode,  the  amplifier  has  a  linear  response.  A  par¬ 
tial  schamatle  of  tha  lin-log  amplifier  is  shown  la  Figure 

2,  Dwg.  Mo*  B6QO76O. 
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4.13  During  thla  period,  work  was  psrfomsd  in  trying  to  inprots 
the  stability  of  tbs  1230  HC  oseillator  in  tbs.  475  to  775  MC 
eonrorter.  Tbs  oseillator  tank  circuit  eompirissa  a  strip  lins 
idiieb  is  inbsrsntly  stable  and  rugged.  Sis  unit  was  paper  de> 
signed,  breadbearded  and  aligned.  A  partial  scheaatic  diagran 
of  tbs  unit  ia  shown  in  Figtire  3,  Dwg.  No.  B600784. 

4.14  Circuitry  was  designed  and  breadboarded  to  inprore  frequency 
linearity  versus  sweep  voltage  for  the  varactor  swept  oaeil- 
lators.  The  sweep  voltage  is  fed  to  a  passive  network  aatrix 
which  eqnbines  the  sweep  with  the  DC  center  frequency  voltage. 
The  combined  output  is  amplified  and  fed  to  shaping  circuitry 
which  properly  shapes  the  sweep  voltage  to  ^ve  the  desired 
linearity.  The  passive  network  matrix  shown  in  Figure  4,  Dwg. 
No.  600759,  combines  the  DC  center  frequency  voltage  and  the 
sweep  voltage  in  such  a  way  as  to  maintain  the  correct  balance 
between  these  two  to  pennlt  proper  shaping  while  ntrylhg  the 
setting  of  the  dispersion  control.  The.  shaped  sweep  voltage 
is  then  fed  to  a  difference  amplifier,  the  output  of  which  is 
applied  to  the  varactor  of  the  sweep  oscillator.  Figure  5, 

Dwg.  No.  A700464,  is  a  block  diaf^m  of  the  control  and  shaping 
cirouitry. 

4.15  A  402*5  Me  oscillator  with  dual  output  was  deslgn.ed  and  breads 
boarded  during  this  period.  Ehoh  of  the  dual  outputs  feeds  a 
converter.  One  converter  translates  the  775  MC.  IF  signal  to 
30  HC.  The  other  converts  the  3C  MC  signal  baok  to  775  MC* 

The  775  MC  reconverted  signal  is  then  fed  to  the  lin^log  amp* 
lifier.  Either  a  5  KC  erystal  filter  pr  a  25  KC  crystal  fil^ 
ter,  each  centered  at  3P  is  interposed  between  the  775  MC  . 
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to  30  MG  eonvortor  and  tho  30  MC  to  775  MC  eonvortor  to  .ob> 
tain  the  greataet  resolTlag  eajMibility  of  tha  apaotroseopa. 

Tha  second  harmonic  of  tha  402.5  HC  dual  output  oscillator « 
or  805  MG,  is  used  as  the  injection  fraquehoy  to  oonvart  tha 
775  MG  signal  to  30  MG  and  then  the  30  MG  signal  baek  to  775 
MG  respeotively.  Since  the  oscillator  feeds  both  conTartars, 
the  intention  is  to  isolate  the  two  oscillator  outputs  from 
one  another  at  the  signal  frequency  of  775  MC*  This  is  ac¬ 
complished  by  using  a  low  pass  filter  at  each  of  the  two  out¬ 
puts  of  the  oscillator  tdilch  passes  402.5  MC  and  rejects  775 
Me,  Figure  6,  Dwg*  No.  B600783,  la  a  soheiMtie  diagram  of 
tha  original  402.5  MC  oscillator.  Figure  7,  Dwg.  No.  A6OO8I2, 
is  the  Improrad  version  of  tha  same  402*5  MC  osclliator. 

4.16  The  775  MC  to  30  MC  converter  has  bean  paper  designed  and 
breadboarded  during  this  period.  It  consists  of  a  single 
grounded  grid  mixer  using  tube  type  7784,  a  "pi"  seetloa.  at 
the  input  aatohed  at  775  ^  and  a  "pi"  seotlon  at  the  output 
matched  at  30  MC.  The  second  harminio  of  402»5  MC,  or  S05  MC, 
is  generated  at  the  input  of  the  type  7784  tube  due  to  its 
non-linearity.  Figure  8,  Dwg*  No.  B600782,  is  a  sohematie 
diagram  of  the  converter. 

4.17  A  low  pass  filter  has  been  paj^r  designed.  Zt  has  a  'rejection 
of  better  than  60  DB  at  775  MC.  Two  of  these  will  be  used  ^n 
either  side  of  the  402.5  MC  oscillator,  as  discussed  in  para¬ 
graph  4.15.  A  sohematie  diagram  of  the  unit  is  shown  in  Flgurm 
9,  Dwg.  No.  B6OO78I. 

4.18  The  following  units  have  been  eompleted  by  engineering  and  re¬ 
leased  for  fabrioation  during  this  perlodi 


A.  On*  LP-HP  Baadpass  Filtar,  100-200  NO,  Unit  IA3AI. 

B.  Oaa  LP-HP  Baadpaaa  Filter,  200-<»00  MC,  Unit  1A4A1. 

C.  One  LP-HP  Bandpass  Filter,  i|00-700  MC,  Unit  IA5AI. 

D.  One  LP-HP  Bandpass  Filter,  700-1000  MC,  Unit  lAlSAl. 

S.  Two  773  MC  IF  Astpllflers,  Figure  10,  Dwg.  No.  0600730. 

7.  One  400-700  MC/773  MC  Amplifier/Conrerter  in  the  400  to 
700  MC  RF  head.  Figure  11,  Dwg.  No.  D600747. 

Q.  One  700-1000  MC/473  MC  Anpllfier  Cohrerter  in  the  700  to 
1000  MC  RF  head.  Figure, 12,  Dwg.  Ho.  D600734. 

4.19  A  project  perfomance  and  schedule  chart  is  given  in  Figure 
13,  Dwg.  No.  SP-138. 
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5.0  PROORAM  FOR  THE  NEXT  THREE  MONTH  INTERVAL 

5.10  Daring  the  next  interval*  it  Is  hoped  that  the  follpvring  tasks  will 
be  completed. 

5.11  The  power  supplies*  oaeilloseope  and  or/Stal  filters  will  be 
ordered  and  delivered  to  the  laboratory. 

5.12  All  individual  unite  will  be  fabrloated. 

5.15  The  cabinet  will  be  ordered  and  delivered  to  the  laboratory. 
5.l4  The  assembly  of  the  total  system  will  be  oompleted. 
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